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Abstract 
 
Around 2400 tons of plastic solid waste (PSW) is accumulated in Jakarta each day which leads to significant 
environmental problems. PSW recycling is difficult due to its heterogeneity and lower quality of the 
recycled products. This study shows the optimum route to convert single-use PSW to liquid fuel is via fast 
pyrolysis process with spent FCC catalyst. Polyethylene, polystyrene, polypropylene, and PVC are 
converted to lighter hydrocarbon fraction of which consists of C2-C4 gasses, gasoline, and char using 
circulating fluidized bed pyrolysis at 450oC. Gas and char by-products will be reutilized for heating the 
reactor. Gasoline range hydrocarbons have moderate octane rating which can be utilized as green fuel blend. 
This solution reveals one way in realizing responsible production and consumption, sustainable cities and 
communities, along with affordable and clean energy.  
Keywords: circulating fluidized bed, fast pyrolysis, gasoline, optimization, plastic waste 
 
1. Introduction 
Jakarta is the ever-growing capital city of Indonesia with a total population of 10.6 million inhabitants as 
of 2019 which is expected to keep on increasing (Enri Damanhuri & Padmi, 2012). According to Jakarta 
Environmental Agency, Jakarta generated up to 7000 tons of waste per day, around 1900-2400 tons being 
plastic solid waste (PSW). 
Useful properties of plastic such as lightweight and formability behavior makes it replacement for woods 
rapid urbanization (Syamsiro et al., 2014). Thus, tons of plastic waste will be produced which can lead to 
environmental 
-
biodegradability. Incineration are not a suitable option for managing PSW because of noxious gases 
released (Panda, Singh, & Mishra, 2010). Therefore, methods of recycling and recovering should have been 
used to minimize the environmental impacts and to reduce the damage of PSW. 
 
2. Waste Management Hierarchy 
2.1 Definition 
Waste management hierarchy is a principle in respect to waste management strategy and policy 
development. The waste hierarchy is a good guideline to assess waste management options as seen in Figure 
1.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1 Waste management hierarchy 
601 | Proceeding Book 7th Asian Academic Society International Conference 2019 
2.2 Avoidance and Reduction 
As the first and second principle of waste management hierarchy, avoidance and reduction are the most 
preferred methods as they prevent waste generation in the first place. In sustainability terms, they drive us 
to improve resource usage efficiently. Considering the plastic usage in Jakarta, it is very hard to avoid and 
reduce plastic in daily life. Theref
PSW problem. 
 
2.3 Reuse 
Reuse is the third principle of Waste Management Hierarchy which means re-utilizing waste material 
without making substantial changes to its form and prolong its life cycle. Repairing is considered as reusing 
the material by revitalizing the utility value of the product through applying skills and labor. However, this 
principle alone is not effective as there are limited plastic reuse options and it will eventually end up as 
plastic waste (Malinauskaite et al., 2017). 
 
2.4 Recycle 
Recycling is a principle that applies technologies to transform waste materials into useful feedstocks for 
other processes. This principle is further down the hierarchy due to the higher costs involved in collection, 
 is 
could produce a higher value product. Nonetheless, non-recycle or original feedstocks have better quality 
and relatively cheaper which makes it more preferred than the recycled feedstock.    
 
2.5 Energy Recovery 
The core of this principle is waste for energy generation. In this process, unrecyclable waste is converted 
into various energy such as heat, light, and electricity. A common example of an energy recovery method 
is incineration. Unfortunately, combustion gas containing SOx and NOx from incineration endanger the 
environment.  
 
2.6 Disposal 
The last principle of this hierarchy is disposal. It requires high cost and potentially risks the environment. 
Landfills are a current form of waste disposal in Jakarta, with TPST Bantargebang as the main landfill site. 
-biodegradability, plastics will only be piling up in landfill and will not solve the main 
concern discussed above. 
 
3. PSW Recycling: Primary, Secondary, Tertiary, Quaternary 
3.1 Primary Recycling 
Primary PSW recycling or re-extrusion is a process to restore single-polymer PSW to the extrusion cycle 
in order to produce products with similar material. This process utilizes PSW that have similar features to 
the original products. This method is only feasible using a clean single-polymer wastes, such as off products 
of plastic chips could be recycled back into the production process. Primary recycling is commonly used in 
various industries, as they are preventing any off products turned into wastes. However, applying this 
method to household wastes may have to face several difficulties, such as selective and segregated 
collection (Al-Salem, Lettieri, & Baeyens, 2009). 
 
3.2 Secondary Recycling 
Secondary or mechanical recycling, is a process of recovering PSW via mechanical processes and 
producing new plastic products, thus substituting virgin polymers usage (Maris et al., 2018). Mechanical 
recycling of PSW can only be performed on single-polymer plastics, such as PE, PP, and PS (Al-Salem et 
al., 2009). In order to introduce PSW as feedstocks to manufacture new products, separation, washing, and 
preparation of PSW are needed to produce a high quality and homogenous end-products. This is a main 
issue for secondary recycling of PSW because products resulted cannot fully reach its maximum quality 
compared to virgin polymers.  
 
3.3 Tertiary Recycling 
Chemical or tertiary recycling is a term used to refer to advanced technology processes which convert 
plastic materials into smaller molecules, usually liquid or gases, which are suitable for use as a feedstock 
to produce new petrochemicals and plastics (Al-Salem, 2018). This process is called chemical recycle 
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because the process is affecting molecule structure from the material. Such example for tertiary recycling 
is non-catalytic thermal cracking, catalytic cracking and steam degradation. 
 
3.4 Quaternary Recycling 
Quaternary recycling is the last principle of recycling. This method converts waste into energy form such 
as electricity or heat. Example for this method is incineration of waste into heat energy.  
 
4. Plastic Waste to Fuel  
4.1 Importance of PSW Utilization as Fuel 
Principally, plastic is a crude oil derivative. Therefore, plastics can be converted to their constituting 
petroleum fraction chemicals via thermal or catalytic means of chemical recycling (Al-Salem, Antelava, 
Constantinou, Manos, & Dutta, 2017). The main advantage of chemical recycling is the ability of treating 
heterogeneous and contaminated polymers with reduced pre-treatment requirements (Al-Salem et al., 
2009). The absence of water and oxygen in plastic makes the resulting fuel have high calorific value and 
(Kunwar, Cheng, Chandrashekaran, & Sharma, 2016). Chemical recycling for 
global PSW could save ~3.5x109 barrels of oil, equivalent to US$176 billion (Rahimi & Garciá, 2017).  
 
4.2 Conversion Routes  
Main approaches of chemical recycling are depolymerization, partial oxidation, and cracking  (Panda et al., 
2010).  
Condensation polymers can be depolymerized via reversible synthesis reactions (solvolysis) to initial 
diacids and diols or diamines (Panda et al., 2010). Typical solvolysis such as alcoholysis, glycolysis and 
hydrolysis yield high conversion to constituent monomers (Munir, Irfan, & Usman, 2018). 
Polyolefin direct combustion is harmful because produces of noxious substances (light hydrocarbons, NOx, 
SOx, and dioxins). Partial oxidation (using oxygen and/or steam) in the other side could generate a mixture 
of hydrocarbons and syngas  (Panda et al., 2010). 
Cracking breaks large polymers into smaller hydrocarbons of various carbon numbers in an oxygen-free or 
controlled environment at elevated temperature. Three different cracking processes such as hydrocracking, 
thermal pyrolysis and catalytic pyrolysis are reported (Panda et al., 2010). 
From these process, catalytic pyrolysis is the most promising route for cost-effective commercial polymer 
recycling process of PSW (Panda et al., 2010). Catalysts lowers the required pyrolysis temperature, reduces 
time of reaction, and enhances the selectivity toward gasoline. Catalytic py
supply and the use of high pressure as hydrocracking, making it more economical (Al-Salem et al., 2017; 
Scheirs & Kaminsky, 2006).  
4.3 Suitability of Plastic Types for Conversion to Fuel 
Conformity of various plastic polymers for their conversion to fuel described by Table 1 below.  
Table 1. Suitability of various plastic types for conversion to fuel (United Nations Environment 
Programme, 2009) 
Atom in the 
polymer 
Polymer examples 
Pyrolysis product 
characteristics 
Applicability for 
fuel production. 
Consists of 
carbon and 
hydrogen 
Polyethylene, polypropylene, 
polystyrene 
Liquid hydrocarbons with 
high heating value 
Yes 
Containing 
oxygen 
Polymethyl metacrylate Methyl metacrylate monomer 
(Kaminsky & Franck, 1991) 
Not suitable 
Polyethylene terephthalate, Solid products (terephthalic 
acid and benzoic acid) 
Not suitable 
Polyvinyl alcohol, 
 
Polyoxymethylene 
Formation of water and 
alcohol. 
Formation of formaldehyde 
Not suitable 
Phenolic resin Carbonous products Not suitable 
Containing 
nitrogen or 
sulfur 
Nitrogen: polyamide, 
polyurethane 
Sulfur: polyphenylene sulfide 
Fuel resulted is a source of 
NOx or SOx 
Not suitable 
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Acrylonitrile-Butadiene-
Styrene copolymer (ABS) 
Nitrogen-containing 
hydrocarbon with cyanide in 
oil. 
Not suitable 
Containing 
halogens 
Polyvinyl chloride, 
polyvinylidene chloride, and 
fluorocarbon polymers. 
Source of hazardous and 
corrosive flue gas upon 
thermal treatment and 
combustion. 
Not allowed 
 
According from the table above, three of five primary PSW constituent (PE, PP, and PS) can be converted 
into fuel. The other two, PET and PVC, has to be removed from mixed PSW before pyrolysis 
(Chandrasekaran & Sharma, 2018).  
 
4.4 Factors 
Factor contributed in pyrolysis includes polymer type, temperature, pressure, presence of gasses, 
degradation time, reactor type, catalyst loading, and catalyst type (Kunwar et al., 2016; Panda et al., 2010). 
Effect of operating conditions is reviewed as seen in Table 2. Meanwhile, effect of polymer type has been 
discussed and effect of reactor and catalyst will be discussed subsequently. 
 
 
 
Table 2. Effect of operating conditions in PSW pyrolysis (Panda et al., 2010; Scheirs & Kaminsky, 
2006) 
Process 
parameter 
Effect 
Temperature Higher operating temperature and high heating rates both enhance bond breaking, 
favors the production of gaseous product (C2 C4), and decease liquid products (C5
C9) 
Conversion increases with increase of temperature resulting in decrease of aliphatic 
content (Demirbas, 2004). . 
Effect of the catalysts on the yields and structure of products becomes less 
significant with increasing temperature. 
Operating 
pressure 
Low pressure reduces the condensation of reactive fragments towards coke and 
heavies 
Higher pressure, the carbon number distribution of gaseous and liquid products 
shifted to the lower molecular weight side in pyrolysis of PE (Murata, Sato, & 
Sakata, 2004). 
Degradation 
time 
Key parameter in fluidized bed reactors. 
Generally, conversion increases with residence time. 
Longer residence time favors a secondary conversion of primary products, yielding 
more coke. 
Presence of 
gases, such as 
N2, Ar, O2 or H2 
Generates heat, dilutes the products and influences upon equilibrium, kinetics, and 
mechanism 
 
5. Fast Pyrolysis 
Pyrolysis is a technique of decomposing organic materials without oxygen at elevated temperatures into 
three products: liquid, non-condensable gas, and char (Bridgwater, 2012a, 2012b). Two types of pyrolysis 
such as slow and fast pyrolysis differ in residence time, heating rate, operating temperature range, and 
product spectrum. The differences of each type are as seen in Table 3 below:  
 
 
Table 3. Modes of pyrolysis (Bridgwater & Bridge, 1991) 
  Slow pyrolysis Fast pyrolysis 
Hot vapor residence time 5-30 s 1-2 s 
Solid residence time 200-20000 s 2-10 s 
Heating rate (oC/s) 0.1-1 10-200 
Operating temperature (oC) 350-500 450-550 
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Liquid product composition 30%-50% two-phased, 
60%-70% aqueous, 
30%-40% organic 
50%-75% single-phased 
Solid char composition 30%-50%-wt 10%-20%-wt, usually burned in 
the process for heat 
 
From Table 3, fast pyrolysis is superior in terms of residence time, heating rate, and product compositions. 
Even so, requirements such as low feed water content (<10%), high operating temperature, rapid removal 
of char to minimize secondary catalytic cracking, and rapid cooling of vapors to minimize further cracking 
reactions are needed (Banks & Bridgwater, 2016). Thus, optimization of fast pyrolysis to creating a quick, 
moderately low temperature, and high liquid oil yield is possible. 
 
5.1. Thermal vs Catalytic Pyrolysis 
The process of pyrolysis can happen with the presence of catalyst or without (Al-Salem et al., 2017). Both 
thermal and catalytic pyrolysis produces liquid oil, gaseous substance, and solid char in various 
compositions by utilizing different operating temperature operating and catalysts (Panda et al., 2010). The 
differences of each types of pyrolysis are as seen in Table 4 below: 
 
Table 4. Differences in thermal and catalytic pyrolysis  
  Thermal pyrolysis Catalytic pyrolysis 
Reaction 
temperature (oC) 
350-900oC (Aguado, D. P. Serrano, & 
J. M. Escola, 2008) 
390-500oC 
Types of feedstock HDPE, LDPE, PP, PS HDPE, LDPE, PP, PS (Scheirs & 
Kaminsky, 2006) 
Products Diesel blend (Frigo, Seggiani, 
Puccini, & Vitolo, 2014) 
Vary, depending on what catalysts are 
used 
Advantages Does not require extra reactor Yields products as desired, lower 
operating temperature 
Disadvantages Higher operating temperature, needs 
pre-treatment of PVC (Grammelis, 
Basinas, Malliopoulou, & 
Sakellaropoulos, 2009), restricted to 
areas of existing oil refineries 
Requires extra reactor, needs pre-
treatment of PVC 
 
Both pyrolysis process need pre-treatment of PVC to prevent the production of chlorine which corrosive 
and deactivate catalysts (Al-Salem et al., 2017). Several types of pre-treatments like separation and 
grinding, and thermal degradation have already been applied (Sadat-Shojai & Bakhshandeh, 2011). 
The use of catalysts can adjust the compositions and properties of products as desired, but some types 
require an extra reactor for reforming. Some types of acid solid catalysts can be deactivated by coke 
deposition due to degradation of plastics (Scheirs & Kaminsky, 2006). The occurrence of difference cross-
linking reactions favored by the presence of some plastics like ethylene-vinyl acetate copolymers can also 
decrease catalyst activities (Serrano et al., 2003). Nitrogen and sulfur compounds are known as poisons for 
acid solid catalysts and can decrease their activity to a large extent (Stratiev, 1997). These bounds constitute 
a challenge for resilient catalytic systems development.  
 
5.2 Processes of Catalytic Pyrolysis  
Initially, processing of plastic waste was carried out directly into the stream of oil refineries since the main 
components can be converted into a desired feedstock for different refinery units. However, this process 
presents several drawbacks due to the working specifications of the refinery, such as low halogen content, 
solid-free feedstock, absence of filler materials and condensable additives, and low heavy metal content 
(Buekens & Huang, 1998). Therefore, two patented processes namely direct catalytic pyrolysis and thermal 
degradation with subsequent catalytic upgrading have been introduced to cope with these drawbacks 
towards the preparation of gasoline, kerosene, and diesel. 
 
5.2.1 Thermal Degradation with Subsequent Catalytic Upgrading 
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In this process, plastic wastes are treated thermally for removal of components that may affect the catalyst 
performance negatively like PVC. This technology requires two reactors, one for thermal decomposition 
while the other for catalyst reforming. This making the capital and operation cost higher than direct catalytic 
pyrolysis along with lesser energy efficiency. For mixed plastic waste streams, this type of process is the 
preferred choice for treating any kind of plastic wastes, including PVC with chlorine contents and limited 
amounts of non-plastic components. 
 
5.2.2 Direct Catalytic Pyrolysis with Grinding Pre-treatment  
In direct catalytic pyrolysis, plastic wastes are cracked directly by heat and catalyst (Scheirs & Kaminsky, 
2006). This means, this process requires only one reactor which lowers the energy needed along with 
investment and operational costs significantly. By using a suitable type of catalyst, residence time and 
reaction temperature can be adjusted along with tailoring the nature of obtained products. However, direct 
catalytic pyrolysis only has limitations, such as the reduction of catalyst performance along the stream. 
Because this technology has only one reactor for plastic degradation, spent catalysts must be regenerated. 
Catalyst type chosen should be resistant to the heterogeneous nature of PSW as well as to the presence of 
various types of additives. For mixed plastic waste streams containing PVC, only direct catalytic pyrolysis 
is not enough. 
In direct catalytic pyrolysis, providing mechanical and chemical pre-treatment to remove PVC from mixed 
plastic waste is needed. Mechanical separation such as hand sorting and hydrocyclone is needed to remove 
PVC (Sadat-Shojai & Bakhshandeh, 2011). Chemical separation such as adding metals or adsorbents to 
remove the remaining chlorine should follow. A study done by (Tongamp, Kano, Zhang, & Saito, 2008) 
combines solutions for plastic waste along with oyster shell waste as the natural source of CaCO3. Mixed 
plastic already free from clean PVC waste are grinded together with ball mill before dispersed in distilled 
water to extract the remaining chlorine as CaCl2. The suspension then filtered and dried in an oven to 
produce powdered CaCl2. 
 
6. Reactor Design 
To achieve continuous operation of converting PSW to gasoline, fluidized bed reactor is the most suitable 
due to excellent heat and mass transfer. It is believed to give higher liquid fuel product with lower tar yield 
(Buekens & Huang, 1998). Between two types of fluidized bed reactor, circulating fluidized bed (CFB) is 
preferred than bubbling ones because of its temperature and composition homogeneity. Normally, CFB is 
used for continuous noncatalytic pyrolysis, but it is still possible to carry out a catalytic pyrolysis reaction 
in CFB with a high risk of catalyst attrition. Fortunately, this can be anticipated by using spent FCC catalyst. 
Moreover, the CFB reactor has excellent process flexibility and convenient for large-scale plants, but 
scaling-up must be carefully considered (Scheirs & Kaminsky, 2006). In terms of products, CFB reactor 
exhibit relatively higher conversion than other reactors. However, CFB reactor requires high construction 
expense yet this can be covered up by the high-value conversion product. 
Gas reactivity, cost, and safety are the key criterias in determining carrier gas for fluidization. Among other 
carrier gasses, hydrogen is an excellent one, but its high cost and high flammability are concerning. These 
reasons lead to nitrogen as a more desirable option. Nitrogen shows increasing reactivity as the temperature 
rises which suppresses the amount of coke formation. Furthermore, nitrogen also gives a satisfactory liquid 
product yield making it suitable as a carrier gas for this reactor design (Abbas-Abadi, Haghighi, Yeganeh, 
& McDonald, 2014) 
 
7. Catalyst  
7.1 Overview 
Performance of PSW pyrolysis such as conversion, product distribution, and operating condition can be 
enhanced by use of catalyst (K. H. Lee et al., 2003; Panda et al., 2010). Catalysts used are mainly solid acid 
catalyst. Catalytic cracking on acid catalysts takes place with the formation of carbocations that require 
strong acid sites (Achilias, Roupakias, Megalokonomos, Lappas, & Antonakou, 2007). Brønsted and Lewis 
acid sites of the catalyst plays a vital role in the catalytic pyrolysis. (Miandad, 2016). 
 
7.2 Effects of Catalyst Usage 
Catalyst increases the quality of liquid oil by converting heteroatoms into a gaseous phase. Retention time 
and temperature reduced by catalyst usage in PSW pyrolysis (Achilias et al., 2007). Product distribution 
become more specified into C5-C12 fraction with increase in aromatic compounds. Gas yield increases 
meanwhile liquid yield decreases. Gases produced consist of CO, CO2, H2 and CH4. Char formation 
decreases with microporous catalyst usage (Miandad, 2016). 
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7.3 Types of Catalyst 
Common types of catalysts for pyrolysis are FCC, zeolites, meso-aluminosilicate and silica alumina 
catalysts. 
1. FCC catalyst have liquid yield of 80-90 wt% and lowers coke formation. It has good selectivity 
towards olefinic C6 C15 hydrocarbon liquids. Spent FCC from refineries can be utilized for PSW 
pyrolysis because it still have high activity and low cost. (Abbas-Abadi, Haghighi, & Yeganeh, 
2013). 
2. Zeolites such as ZSM-5 showed the greatest catalytic activity on cracking of heavy hydrocarbons 
to gaseous product and formation of aromatics. Catalytic pyrolysis of HDPE with HZSM-5 at 
450oC produced 35 wt% liquid oil with 65 wt% gases and 4.4 wt% liquid with 86.1 wt% gases at 
500oC (Miandad, 2016).  
3. Meso structured catalyst such as MCM-41 yield higher to heavier liquid iso-paraffins and olefin 
and a lower selectivity towards aromatic (Panda et al., 2010). 
4. Amorphous silica-alumina, converts PE to liquid products (77 83 wt%), mostly olefinic C5 C15 
and minimize aromatic production (Panda et al., 2010). 
As discussed above, the best catalyst for liquid fuel (gasoline) production from PSW would be FCC catalyst. 
 can also 
be used instead of fresh FCC thus made it more economically attractive (Sharuddin, Abnisa, Wan Daud, & 
Aroua, 2016). 
 
8. Process Recommendation and Product Result 
As discussed above, we are suggesting a PSW to fuel process. PSW goes into pretreatments that consists 
shredding, sorting, chlorine removal, washing, and drying. Then, PSW is fed into circulating fluidized bed 
pyrolysis reactor with spent FCC catalyst at 450oC as seen in Figure 2. The pyrolizer uses nitrogen gas as 
carrier gas. This process can handle PE, PP, PS, and PVC plastic waste. Meanwhile, PET will be sorted out 
to be recycled separately.  
 
Figure 2. BFD of PSW to Gasoline Process  
 
 
Figure 3. PFD of PSW Pyrolysis  
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Results from this process are gasoline fraction liquid hydrocarbons (80-90 wt%), gasses (5-20 wt%), and 
char (0- (Abbas-
Abadi et al., 2013, 2014; K. H. Lee et al., 2003).  
 
 
Table 5. Composition of liquid product from pyrolysis with spent FCC at 450oC 
Compositions 
(%) 
Plastic Type 
PE  
(Abbas-Abadi et al., 
2013) 
PP  
(Abbas-Abadi et al., 
2014) 
PS  
(K. Lee, Noh, Shin, & Seo, 
2002) 
Condensable  91,2 92,3 88 
Paraffins 14,95 32,87 0 
Olefins 73,21 44,63 1 
Naphthenes 6,73 17,23 2 
Aromatics 2,38 5,27 97 
C5-C9  78,43 77,90 100 
Non-condensable 4,1 4,1 7 
Char 4,7 3,6 5 
 
In general, gasoline is a mixture of light liquid C5-C11 and distills within the range of 38-204°C (Coker, 
2018). Some comparable parameters of this PSW oil to fuel specifications are octane number, aromatic 
content, and olefin content. Around 80% of the PSW oil is C5-C11 so this process is proven to produces high 
gasoline yield. On the other hand, the use of the spent FCC catalyst increases the fraction of olefin and 
aromatic compounds whose improve octane number. With predicted 55,5% -v olefin, 19,1% paraffin, 
16,5% -v aromatic, and 8,9% naphthene, with high olefinicity (above 18% in IEA-AMF standard) PSW oil 
produced will be utilized as a blending component or hydrotreater feed to achieve the marketable fuel 
specifications.  
Char produced at minuscule amount from PSW pyrolysis which can be used as a feedstock for activated 
carbon or source of energy for boilers. Besides that, pyrolysis also produces gasses (C2-C4) which can be 
used as fuel or fractionated for polyolefins feedstock (Miandad, 2016). 
 
9. Comparison with Other Program 
San Francisco is the role model for waste management. Around 80% of its waste was either recycled or 
composted by partnering with Recology, a waste service company. Ultimately, San Francisco aims to reach 
zero waste so that nothing goes to either the landfill or incineration. The city has tri-stream collection, each 
one for landfill, recyclable, and compostable (Pollans, 2012). Waste plastic sorted with optical sorting by 
infrared sensor and air spray. Recyclable waste composted with negative aerated static pile technique. Gas 
from the landfill captured for power generation. 
Chemical PSW recycling has been piloted by BASF with using recycled feedstock from plastic waste in its 
ChemCycling project. This is an option to recycle mixed, multi-layer or other complex plastics, it is 
complementary to mechanical recycling and can be a more sustainable alternative to incineration or landfill. 
Plastic waste will be transformed into a raw material for new plastic using thermochemical processes, e.g. 
pyrolysis. The derived oil can replace fossil raw materials such as naphtha (BASF, 2019). 
 
10. Impact for Sustainability  Plastic Waste Abatement in Jakarta 
 From 7000 tons of waste disposed in Bantargebang Waste Dump every day, around 1900-2400 tons are 
plastic waste (Jakarta Environmental Agency). Taking around 80% of plastic waste per day to be converted 
to fuel, around 1376 tons or 1787 m3 of gasoline per day will be obtained (RTI International, 2012). For 
that amount, gasoline from PSW pyrolysis makes up 5,2% of fuel consumption in Jakarta. Pyrolysis of 
PSW also presents a clean and efficient means of reducing the amount of landfilled plastic waste left in the 
environment over the last several decades. Therefore, it provides a strong platform for Jakarta citizens to 
build on a sustainable future and fulfill 
 
 
11. Impact for Sustainability  Economics 
Based on the Regional Revenue and Expenditure Budget for 2017, the Provincial Government of DKI 
Jakarta issued 4.7 million USD as a retribution to Bekasi City Government for landfilling plastic waste in 
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Bantargebang. As a comparison, the conversion of PSW costs 50 USD/ton of plastic converted so total 
conversion cost is 43.8 Million USD per year which is much higher than landfills (RTI International, 2012). 
However, the conversion process of PSW produces worth selling gasoline that makes it more profitable 
than landfills. Both of cost estimation exclude the construction, collecting systems, and transportation cost. 
This impact alone has proved that PSW conversion to gasoline corresponds to Sustainable Development 
 
 
12. Impact for Sustainability   
With this solution, the citizens are expected not to seek excuses to avoid, reduce and reuse the plastics 
because it will still be needed and eventually become waste. Hence, the citizens should begin to sort out 
the waste and understand that the sorted waste will not be mixed again in Bantargebang. As for the 
industries, they are encouraged to recycle, recover, and sort produced waste. These actions will not be 
adequate without waste management regulations and supporting infrastructure by the government. 
Government is also responsible to educate citizens to raise awareness of waste management, impose fines 
for violators, and provide incentives for those who help realizing this solution (Momoh & Oladebeye, 
2010). By doing 
 
 
13. Conclusion 
Every day, Jakarta generates about 1900-2400 tons of plastic waste which mainly ends up in landfills. Based 
on the waste management hierarchy, reducing and reusing plastic waste are preferred, but PSW will still be 
produced. Therefore, chemical recycling, become a promising solution to Jakarta's plastic waste because it 
can handle mixed PSW and produce higher-value products, one of them is fuel. 
 This study shows the optimum route to convert single-use PSW to liquid fuel catalytic pyrolysis with 
pretreatments which can process PSW, particularly PE, PP, PS, and PVC. Pretreatments of PSW that 
consists of shredding, sorting, chlorine removal, washing, and drying. Pyrolysis is conducted in circulating 
fluidized bed reactor at 450oC which gives homogenous mixing and high conversion. It does not need 
hydrogen and the use of high pressure thus makes it more economical.  The selected catalyst is FCC catalyst 
due to its high liquid yield of 80-90%-wt, good gasoline fraction selectivity, and economically attractive.  
By converting PSW using catalytic pyrolysis, 80-85% of plastic landfilled each day can be reduced. This 
leads to 
process is lower compared to landfills and it also produces worth selling gasoline that makes it more 
profitable. Production of gasoline from PSW supports SDGs number 7. To implement this solution, the 
citizen should realize and begin to sort waste for the pretreatment of PSW conversion. As for the 
government, they are responsible to establish supporting regulation, educate citizen regarding waste 
SDGs number 12. 
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